CONNECTOR TO BE MOUNTED TO A BOARD AND 
GROUND STRUCTURE OF THE CONNECTOR 



Background of the Invention: 

This invention relates to a connector to be mounted to a board and a 
ground structure of the connector. 

A connector of the type is disclosed, for example, in Japanese Patent 
Application Publication (JP-A) No. 2002-33162. The connector is adapted to 
be mounted to a board, such as a circuit board having a number of through 
holes. The connector comprises a pair of insulating housings disposed on 
opposite surfaces of the board and a plurality of conductive contacts inserted 
through the through holes and held by the housings. Each of the contacts has 
opposite ends protruding from the housings and serving as contacting portions. 
Each of the housings holds a conductive ground adjacent to the contacting 
portions of the contacts. The ground is expected to exhibit an electromagnetic 
shielding effect. 

Each of the grounds has a plurality of terminal portions protruding from 
the housing towards the board and inserted into the through holes. The 
terminal portions of these ground plates are inserted from opposite sides of the 
board into respective common through holes and brought into contact vyith each 
other to achieve electrical connection therebetween. 

However, in such a structure in which the terminal portions of the 
ground plates are contacted with each other within each single through hole, the 
board is inevitably increased in thickness. This is because, if the board is 
reduced in thickness, the through hole is short in length or depth so that it is 
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difficult to bring the terminal portions into contact with each other within the 
through hole. Therefore, the board is increased in thickness and a whole of 
the connector including the board is increased in size. 
Summary of the Invention: 

It is therefore an object of the present invention to provide a connector 
to be mounted to a board, which exhibits an excellent electromagnetic shielding 
effect even if a board is reduced in thickness. 

It is another object of the present invention to provide a connector to be 
mounted to a board, which can reliably be held on the board even if the board is 
reduced in thickness. 

It is still another object of the present invention to provide a ground 
structure which is expected to exhibit a sufficient electromagnetic shielding 
effect even if the board is reduced in thickness. 

Other objects of the present invention will become clear as the 
description proceeds. 

According to an aspect of the present invention, there is provided a 
connector adapted to be mounted to a board, the connector comprising an 
insulating housing disposed on one surface of the board, a conductive contact 
held by the housing, the contact having a contacting portion protruding from the 
housing towards a side opposite to the board, and a conductive ground held by 
the housing and surrounding the contacting portion, the ground having a 
plurality of terminal portions protruding from the housing towards the board and 
arranged in a staggered pattern. 

According to another aspect of the present invention, there is provided 
a connector mounted on a board having a number of through holes, the 
connector comprising an insulating first housing disposed on one surface of the 
board, an insulating second housing disposed on the other surface of the board 
opposite to the one surface, a conductive contact inserted through the through 
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holes, respectively, and held by the first and the second housings, the contact 
having first and second contacting portions which are formed at opposite ends 
of the contact and protrude from the first and the second housings, respectively, 
a conductive first ground held by the first housing and surrounding the first 
contacting portion, and a conductive second ground held by the second housing 
and surrounding the second contacting portion, the first ground having a 
plurality of terminal portions protruding from the first housing towards the board 
and arranged in a first staggered pattern, the second ground having a plurality 
of terminal portions protruding from the second housing towards the board and 
arranged in a second staggered pattern, the terminal portions being inserted 
into the through holes, respectively. 

According to still another aspect of the present invention, there is 
provided a ground structure of a connector to be mounted to a board, the 
connector having a first half portion mounted on a first surface of the board and 
a second half portion mounted on a second surface of the board opposite to the 
first surface, the first half portion being adapted to be engaged with and 
disengaged from a first mating connector, the second half portion being adapted 
to be engaged with and disengaged from a second mating connector, each of 
the first and the second half portions comprising a housing, a plurality of vertical 
ground plates held by the housing, and a plurality of horizontal ground plates 
held by the housing and intersecting with the vertical ground plates in a lattice 
fashion, the vertical and the horizontal ground plates having a plurality of 
terminal portions press-fitted into a plurality of through holes formed on the 
boards to be arranged in a staggered pattern, the first and the second half 
portions being provided with a plurality of signal contacts inserted through a 
plurality of through holes formed on the board, at least a part of the signal 
contacts being surrounded by the ground plates. 
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Brief Description of the Drawing: 

Fig. 1 is a perspective view of a receptacle connector as a connector 
according to one embodiment of the present invention together with a board 
and two plug connectors in the state before connection; 

Fig. 2 is a perspective view of a part of the receptacle connector 
illustrated in Fig. 1 ; 

Fig. 3A is a front view of a vertical ground plate in a first half portion of 
the receptacle connector illustrated in Fig. 1; 

Fig. 3B is a front view of a horizontal ground plate in the first half portion 
of the receptacle connector illustrated in Fig. 1; 

Fig. 4A is a front view of a horizontal ground plate in a second half 
portion of the receptacle connector illustrated in Fig. 1; 

Fig. 4B is a front view of a vertical ground plate in the second half 
portion of the receptacle connector illustrated in Fig. 1; 

Fig. 5 is a schematic front view of the board illustrated in Fig. 1; 

Fig. 6 is a front view of a characteristic part of a first modification of the 
ground plate; 

Fig. 7 is a front view of a characteristic part of a second modification of 
the ground plate; 

Fig. 8 is a front view of a characteristic part of a third modification of the 
ground plate; and 

Fig. 9 is a front view of a characteristic part of a fourth modification of 
the ground plate. 

Description of Preferred Embodiments: 

Referring to Fig. 1, description will be made of a receptacle connector 
10 as a connector according to one embodiment of the present invention and 
first and second plug connectors 11 and 12 to be connected to the receptacle 
connector 11 and 12. 
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The receptacle connector 10 comprises a board 13 called a mid-plane, 
a first half portion 14 disposed on one surface or a first surface of the board 13, 
a second half portion 15 disposed on the other surface or a second surface of 
the board 13 opposite to the first surface, and several tens signal contacts 16 
used in common in the first and the second half portions 14 and 15. 

The first plug connector 11 is mounted to a board 17 placed in a 
horizontal direction and is adapted to be engaged with and disengaged from the 
first half portion 14 of the receptacle connector 10. The second plug connector 
12 is mounted to a board 18 placed in a vertical direction and is adapted to be 
engaged with and disengaged from the second half portion 15 of the receptacle 
connector 10. 

Referring to Figs. 2, 3A, and 3B, the first half portion 14 of the 
receptacle connector 10 will be described. 

The first half portion 14 comprises an insulating first housing 21 in the 
shape of a rectangular frame, several conductive vertical ground plates 22 held 
by the first housing 21 and placed in the vertical direction, and several 
conductive horizontal ground plates 23 held by the first housing 21 and placed 
in the horizontal direction. 

Each of the vertical ground plates 22 has a plate portion 24 of a 
generally rectangular shape and several terminal portions 25 protruding from 
one long side of the plate portion 24. The plate portion 24 is provided with 
several grooves 26 formed on the other long side thereof. 

Each of the horizontal ground plates 23 has a plate portion 27 of a 
generally rectangular shape and several terminal portions 28 protruding from 
one long side of the plate portion 27. Between adjacent ones of the terminal 
portions 28 and in the vicinity of leftmost and rightmost ones of the terminal 
portions 28, a plurality of grooves 29 are formed. 
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By inserting the horizontal ground plates 23 into the grooves 26 of the 
vertical ground plates 22 and inserting the vertical ground plates 22 into the 
grooves 29 of the horizontal ground plates 22, the vertical and the horizontal 
ground plates 22 and 23 are assembled and combined together to intersect with 
each other in the vertical and the horizontal directions in a lattice fashion. Thus, 
a combination of the vertical and the horizontal ground plates 22 and 23 in the 
first half portion 14 forms a first ground. 

In the first half portion 14, the terminal portions 25 and 28 protrude from 
the first housing 21 towards the board 13. The terminal portions 25 and 28 are 
arranged in a first staggered pattern. The relationship between the board 13 
and the terminal portions 25 and 28 will later be described. 

Referring to Figs. 1 , 4A and 4B, the second half portion 15 of the 
receptacle connector 10 will be described. 

The second half portion 15 is basically similar in structure to the first 
half portion 14. Specifically, the second half portion 15 comprises an insulating 
second housing 31 in the shape of a rectangular frame, several conductive 
horizontal ground plates 32 held by the second housing 31 and placed in the 
horizontal direction, and several conductive vertical ground plates 33 held by 
the second housing 31 and placed in the vertical direction. 

Each of the horizontal ground plates 32 has a plate portion 34 of a 
generally rectangular shape and several terminal portions 35 protruding from 
one long side of the plate portion 34. The plate portion 34 is provided with 
several grooves 36 formed on the other long side thereof. 

Each of the vertical ground plates 33 has a plate portion 37 of a 
generally rectangular shape and several terminal portions 38 protruding from 
one long side of the plate portion 37. Between adjacent ones of the terminal 
portions 38 and in the vicinity of leftmost and rightmost ones of the terminal 
portions 38, a plurality of grooves 39 are formed. 
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By inserting the vertical ground plates 33 into the grooves 36 of the 
horizontal ground plates 32 and inserting the horizontal ground plates 32 into 
the grooves 39 of the vertical ground plates 33, the horizontal and the vertical 
ground plates 32 and 33 are assembled and combined together to intersect with 
each other in the vertical and the horizontal directions in a lattice fashion. Thus, 
a combination of the horizontal and the vertical ground plates 32 and 33 in the 
second half portion 15 forms a second ground. 

In the second half portion 15, the terminal portions 35 and 38 protrude 
from the second housing 31 towards the board 13. The terminal portions 35 
and 38 are arranged in a second staggered pattern. The relationship between 
the board 13 and the terminal portions 35 and 38 will later be described. 

Each of the signal contacts 16 has first and second contacting portions 
formed at opposite ends thereof and protruding from the first and the second 
housings 21 and 31 , respectively. The first and the second contacting portions 
are surrounded by the first and the second grounds, respectively. With this 
structure, an electromagnetic shielding effect for the signal contacts 16 is 
obtained. 

Referring to Fig. 5 in addition, description will be made of the 
relationship between the board 13 and the terminal portions 25 and 28 of the 
first ground and the relationship between the board 13 and the terminal portions 
35 and 38 of the second ground. 

The board 13 is provided with a number of through holes 41, 
schematically shown, in a matrix arrangement. In the figure, the through holes 
41 are classified into hatched through holes 41a, black through holes 41b, and 
white through holes 41c. The terminal portions 25 and 28 arranged in the first 
staggered pattern in the first half portion 14 are press-fitted into the hatched 
through holes 41a, respectively. The terminal portions 35 and 38 arranged in 
the second staggered pattern in the second half portion 15 are press-fitted into 
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the black through holes 41b, respectively. The signal contacts 16 are inserted 
into the white through holes 41c, respectively. 

In the above-mentioned receptacle connector 10, the vertical and the 
horizontal ground plates 22 and 23 in the first half portion 14 are not brought 
into contact with the horizontal and the vertical ground plates 32 and 33 in the 
second half portion 15. Alternatively, these ground plates may be contacted 
with each other. 

Next, various modifications will be described. 

Referring to Fig. 6, each of the terminal portions 25 of the vertical 
ground plate 22 may be provided with a hook-like spring portion 42. In this 
event, when each of the terminal portions 25 is press-fitted into the through hole 
41 of the board 13, the spring portion 42 is elastically deformed and brought into 
press contact with an end face of the vertical ground plate 33 in the second half 
portion 1 5. Accordingly, the electromagnetic shielding effect for the signal 
contacts 16 is improved. The spring portions 42 may be formed in at least one 
of the vertical ground plates 22 and 33 and the horizontal ground plates 23 and 
32. 

Referring to Fig. 7, the plate portion 24 of the vertical ground plate 22 
may be provided with a plurality of recesses 43 each of which has a depth L and 
each of which is formed at a position opposite to a base of each of the terminal 
portions 25. In this case, an end of each of the terminal portions 38 of the 
vertical ground plate 33 in the second half portion 15 is allowed to enter into the 
recess 43. Therefore, the board 13 can be reduced in thickness by twice the 
depth L. Preferably, the recesses 43 are formed in all of the vertical ground 
plates 22 and 33 and the horizontal ground plates 23 and 32. 

Referring to Fig. 8, the plate portion 24 of the vertical ground plate 22 
may be provided with a plurality of recesses 44 each of which has a slope, and 
a plurality of spring portions 45. Each of the recesses 44 and each of the 
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spring portions 45 are formed at a position opposite to the base of each of the 
terminal portions 25. In this case, the board 13 is reduced in thickness. In 
addition, an end of each of the terminal portions 35 of the horizontal ground 
plate 32 in the second half portion 15 is guided along the slope of the recess 44 
and is brought into press contact with the spring portion 45. Therefore, the 
electromagnetic shielding effect for the signal contacts 16 is improved. 
Preferably, the recesses 44 and the spring portions 45 are formed in all of the 
vertical ground plates 22 and 33 and the horizontal ground plates 23 and 32. 

Referring to Fig. 9, the plate portion 24 of the vertical ground plate 22 
may be provided with a plurality of slits 46 each of which is formed at a position 
opposite to the base of each of the terminal portions 25. The slit 46 has an 
entrance narrower in width than an inner portion thereof. In this case, the 
board 13 is reduced in thickness. In addition, the end of each of the terminal 
portions 35 of the horizontal ground plate 32 in the second half portion 15 is 
inserted into the slit 46 in press contact with edges defining the slit 46. 
Therefore, the electromagnetic shielding effect for the signal contacts 16 is 
improved. Preferably, the slits 46 are formed in all of the vertical ground plates 
22 and 33 and the horizontal ground plates 23 and 32. 

Although the present invention has been shown and described in 
conjunction with a few preferred embodiments or examples thereof, it should be 
understood by those skilled in the art that the present invention is not limited to 
the foregoing description but may be changed and modified in various other 
manners without departing from the spirit and scope of the present invention as 
set forth in the appended claims. Although the ground surrounds each single 
signal contact in the foregoing description, the ground may surround every two 
adjacent ones of the signal contacts in case where a differential signal is 
transmitted. 



